INTRODUCTION
Hearing and communication skills are distinct features of the human existence, considered the greatest contributors for the well-being of any individual. However, the auditory sensory deprivation affects the development of the hearing function and the oral language, and may result in emotional, educational, social, and cultural implications (1) . The auditory neuropathy spectrum disorder (ANSD) is a dysfunction of the synapses of inner hair cells and/or auditory nerve. The individual with ANSD presents the functioning of the outer hair cells, however, the function of the vestibular-cochlear nerve is altered (2) . Clinical characteristics include from auditory thresholds within normality to severe and/or profound bilateral hearing loss (2) (3) (4) . It is important to highlight that the ANSD may be observed in individuals of all ages (5) and that there are many possibilities for the exact location of the alteration, the ANSD may be caused by failure of inner hair cells and/or the synaptic junction between these cells and the fibers of the VIII cranial pair, and/or the fibers of the VIII cranial pair themselves, and/ or in the biochemical basis and release of neurotransmitters, or even a combination of the structures mentioned (2) . The causes of this alteration may be associated to family history, the permanence in neonatal intensive care unit, hyperbilirubinemia, premature birth and neo and perinatal asphyxia, or even syndromes, such as, the Charcot-Marie-Tooth syndrome, Friedreich's ataxia, and the Mohr-Tranebjaerg syndrome. Thus, it is important to consider that an early and accurate diagnosis is essential for these patients (2, 3) . In the infant population, clinical characteristics of ANSD may determine additional difficulties for the development of hearing abilities. This way, the hearing habilitation and rehabilitation of children with ANSD are a challenge, because, in this population the neural function alteration may or may not lead to impairment of hearing perception; in the cases when these difficulties are diagnosed, its biopsychosocial development may be affected.
Due to this complexity of the ANSD condition, different treatment options have been considered and indicated. When an intervention by means of hearing aids is needed, the resources extend from the use of an individual hearing aid (IHA) to frequency-modulated system (FM system) and cochlear implant (CI).
As for the use of the IHA by this population, when indicated as a rehabilitation strategy, it stimulates the residual hearing and may improve the hearing thresholds (6) . Some authors reported that the IHA may contribute to a better hearing detection of the sounds (3, 6) ; however, there may not necessarily be an improvement in auditory discrimination (7) . In a study (8) with children with ANSD users of IHA, the authors found a significant improvement in the hearing condition, both for the results of the tests of speech perception carried out in silent and for the audiometric evaluation in free field with research of the functional gain among children with ANSD.
Another study (9) showed that children with ANSD users of IHA were able to reach global speech comparable to the results of speech perception of children with ANSD users of CI.
This way, what is noticed with the survey of the studies carried out with the population of children with ANSD users of IHA is that the results related to the hearing performance and the benefits by means of use of this device are widely variable. Besides, there are few scientific evidences related to the evaluation of speech recognition of children with ANSD users of IHA. Thus, this research had the objective of analyzing the speech perception of children with pre-lingual hearing impairment with ANSD users of bilateral IHA. Subjects who did not take the speech perception test and subjects who did not agree in taking part in this research were excluded from the study.
METHODS

It is
This way, the present study consisted of a sample of four children users of IHA, enrolled at the Audiological Research Center of the Cochlear Implant Department of the HRAC/USP. The age of the sample varied between 8 years and 3 months old and 12 years and 2 months old, and the time of use of the IHA varied between 5 years and 8 months and 9 years and 3 months. All participants used the IHA daily for, at least, 9 hours.
In Chart 1, there is the characterization of the participants regarding gender, risk factors, age of the audiological intervention, time of use of the IHA, and age of evaluation.
The Chart 2 follows the description of the cases related to the information of the audiological tests.
The procedures for the evaluation of speech perception were as follows: list of recognition of monosyllabic and disyllabic words; list of recognition of nonsense syllables; and list of recognition of sentences (10) . All lists were applied in a freefield system of acoustic booth, in silent condition.
A retrospective analysis of the data in the chart of the participants was performed regarding the Infant Toddler-Meaningful Auditory Integration Scale (IT-MAIS) (11) , Meaningful Use of Speech Scale (MUSS) (12) , and language category, according to the classification suggested by Bevilacqua and Tech (13) , and hearing category, according to the proposal of classification of development of hearing skills suggested by Geers (14) . A research of the tone audiometric thresholds in free field with hearing aid devices was also performed.
Previously, the evaluator clarified the possible doubts of the participants, without interfering at all in their responses. It is noteworthy that all participants carried out the evaluation of the speech perception without the aid of lip reading and with the use of the bilateral IHA.
The results were expressed in percentage of correct answers, which varied from 0% to 100%. The higher the score obtained in the test, the better the performance was considered.
RESULTS
The individual results obtained in the application of the speech perception test are represented in Table 1 . Table 2 shows the data of children with ANSD users of IHA obtained in the use of the speech perception test, related to the following aspects: mean, standard deviation, maximum, and minimum.
It was observed that, in relation to the evaluation of parents as for the hearing development of the child, evaluated by the IT-MAIS questionnaire, before the intervention the results varied from 0 to 2.5%. After the use of the IHA, the results varied from 60 (1 year of use of the IHA) to 100% (3 years of use of the IHA). As for the MUSS questionnaire, the results before the intervention varied from 0 to 1.5%; after the use of the IHA, the results varied from 40 (1 year of use of the IHA) to 100% (3 years of use of the IHA).
All children in this study presented the recognition of words in an open set, compatible with the hearing category 6 (14) , and are fluent in oral language, presenting the development of language skills according to the category 5 (13) . It is important to highlight that all children in this study were enrolled in speech language and audiology therapy that focus only on their school difficulties.
The tonal audiometric thresholds in free field, presented by the participants of this study with the use of hearing aids, may be observed in Table 3 . 
DISCUSSION
The findings of this study allowed the observation of individuals with ANSD users of bilateral IHA, participants of this study presented high performance rates in the tests of speech perception performed.
When verified in the literatures what the authors reported about the indication of IH for the habilitation and rehabilitation among ANSD cases, it is possible to notice that there are different positions of scholars regarding this indication; that is, some reported that the development of hearing abilities by means of use of the IHA among children with ANSD is not reached out properly and effectively and, therefore, the indication of CI is the best option for treatment of these cases. However, other scholars reported that the development of hearing skills being possible, exclusively by means of use of the IHA among children with ANSD.
According to Hood (5) , some adult individuals with ANSD reported little or even no benefit with the use of IHA. Other authors also reported that the use of IHA among subjects with ANSD did not report improvement in the performance (15) . However, studies (16, 8) reported that the use of IHA among subjects with ANSD improved speech recognition in up to 30%.
In this study, the results showed that all children presented satisfactory results with the use of IHA, considering that the values presented estimated average of 69.5% for the list of monosyllabic words, 87.75% for the list of disyllabic words, 89.92% for the list of nonsense syllables, and 92.5% for the list of sentences. These results showed that the children evaluated are able to aurally recognize words and sentences in an open context, which means without having previous knowledge of what they are listening to.
Besides, it was possible to observe the hearing ability during the evaluation of speech perception, through the instruction of the test given to participants and by reaching category 6 of hearing and category 5 of language. It may also be observed that parents reported good hearing performance, demonstrating the result of 100% regarding the IT-MAIS and MUSS questionnaires, after 3 years of use of the IHA.
In one study (17) , the results demonstrated that there was no statistically significant difference between children with ANSD users of CI, of bilateral IHA, and of IC+IHA. The authors concluded that children with DENA may receive the benefit by means of use of the IHA and present development of their hearing abilities similarly to children with ANSD users of CI.
According to Marino et al. (18) , the benefit observed through evaluation tests in free field, of the tests of speech perception or in self-evaluation of the user, obtained from the use of IHA among individuals with ANSD should be considered positive, so that new strategies may be used to improve the speech comprehension and the communication of this individuals.
It is important to highlight that a limitation was found in this study, once that it was not possible to obtain the information about the exact location of the ANSD in the participants, this reinforces the need of investigating the kind of ANSD in this kind of population to help future studies. However, it is valid to consider that three participants did not have the presence of transientotoacoustic emissions (T-OAEs), indicating that in addition to the neural damage observed by means of the absence of BEAP, there is also sensory alteration, which justifies the use of sound amplification (Chart 2). These information are confirmed by the etiology data described, once that the participants presented risk factors for sensory and neural alterations, suggesting that, in this study, the dysfunction is not only a synaptic or neural alteration.
The investigation of the exact location of the alteration in cases of ANSD may also help, especially, in the indication of resources used in auditory rehabilitation, once that, in the cases in which the alteration is sensory only, it is expected that the individuals have a good evolution of the hearing abilities by the use of IHA; in the cases in which the dysfunction would be sensory and neural the responses of the individuals with the use of IHA or of CI would be unpredictable, but with the use of CI, in this situation, the results would depend on the capacity of the auditory nervous system on dealing with electric stimuli from the device, whether satisfactory or not. Thus, it is important to consider that the accurate diagnosis of the alteration is essential in the population with ANSD.
As for the data regarding age in the audiological intervention, some authors reported that the diagnosis of hearing loss and of the ANSD should be made within the first years of life, once that during this period there is a maturation of the hearing system, important for the good hearing and language development (19) . Thus, the results of this study are compatible with the literature. This way, it was possible to observe that the hearing rehabilitation by use of the IHA, in these cases, allowed improvement in the detection of sounds, auditory discrimination, auditory recognition, and improvement in the percentage of speech perception tests. The children participating in this study reached complex levels of hearing abilities for the conclusion of the evaluation of speech perception in an open set. This result may be attributed to a series of factors, such as the permeability of the therapeutic process, the time of sensory deprivation, the use of IHA and the speech language, and audiology therapy. These aspects contributed and influenced the performance of auditory skills of these children.
This way, the results of the evaluation of speech perception among children with ANSD users of the IHA may help health professionals to reorganize the intervention process, to improve the quality of life of the user.
CONCLUSION
The hearing performance of the participants in this research, whose therapeutic process included the IHA, was extremely satisfactory, once that is allowed the maximum development of the hearing skills. 
